History of Vaccines 




1796 b 



e 1 st vaccine was developed in 



is estimated that of the 30 years added to average 
man life span in the 20 th century, 10-15 years 
have resulted from vaccination. 




accine is a non-disease causing mimic of an 
fectious agent. 




uccessful vaccination protects both individuals and populations 



accination were responsible for eradicating diseases such 



polio smallpox 



and measles 



in the developed nations. 




oculation of one or more proteins 




1 2 amino acids in a pathogenic protein are sufficient to evoke an immune 
response 



Modern Vaccines Problems 



equire expensive virus/protein purification 
techniques 




old storage facilities 




any vaccine preventable diseases continue to 
main major health hazards in developing 
nations. 





Urgent need to develop safe, inexpensive and room 
temperature- storable 




Discovery of DNA vaccines 



» 




NA vaccines where discovered by accident 




» 



Wished in Science in 1993 




» 




was observed that mouse skeletal muscle can take up naked DNA and 
press proteins encoded by the DNA. 




» 



NA encoding an influenza virus protein was injected into the skeletal muscle 
f mice 




ynthesis of the virus protein in the mouse muscle triggered an immune 
esponse 




esulting in protection of the mice from a subsequent influenza infection 



» 



NA vaccines have been explored for a 



number of viral, bacterial, and parasitic 
diseases. 





What Are DNA Vaccines? 
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Production of DNA vaccines 



DNA vaccines produced by: 
yirulent genes deleted from virus , so avirulent 



unogenic virus produced (Fig. a). 




enes encodes for antigenic determinants transferred to 
yeast (Fig. b). 



Genes encodes for antigenic determinants transferred to 
vaccinia virus (Fig. c). 



Genes encodes for antigenic determinants transferred to 
transmissible plasmid (Fig. d). 



Production of vaccine 



Components of vaccine 




Virulent pathogen Harmless, attenuated pathogen 

with antigens with altered antigens 



^ Antigen 




Yeast cell 



Isolated DNA 
coding for 
antigen 




Insertion of 
DNA into yeast 
or other cell 



Cell 

synthesizes 
antigen 



Antigen 
molecules 



Production of vaccine Components of vaccine 



Antigen 



Isolated DNA 
coding for 
antigen 




Insertion of 
DNA into virus 
or other cell 




Virus or cell 

presenting 

antigen 




Antigen 



Isolated DNA 
coding for 
antigen 






Recombinant 
Insertion of p| aS mids 
DNA into produced 
plasmid 
vector 








Plasmid enters 
human cell which 
synthesizes antigen 



How DNA Vaccines Work 




lasmids are introduced into eukaryotic cells 




» 



he gene of interest is transcribed by the RNA 



polymerase II 



mRNA is than translated into the corresponding 



protein in the cytoplasm of the host cells. 
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Antigen presentation 







roteolytic degradation of the foreign proteins (processing). 



ssociation of the proteolytic fragments with two different types of 
major histocompatibility complex (MHC). 





Both of these present proteolytically degraded fragments of proteins to 
T-cells. 




» 



lass I molecules present fragments of proteins to cytotoxic T-cells 



» 




lass II molecules present protein fragments to T-helper cells 




Since the pathogenic proteins are synthesized inside the host cells, both 
humoral and cell-mediated immune responses can be induced. 
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Advantages of DNA vaccines 





accine failure is limited because protein is synthesized in its native form inside the 
host cell. 




on-infectious. 




conomical to produce 




Easy to purify. 




» 



NA vaccines do not require a cold-chain 





» 



NA vaccine plasmids can be constructed using simple recombinant DNA 
techniques 



Possible to make DNA vaccines that can protect against multiple pathogen 



Limitation 




» 



lasmid DNA integrating into the 



genome randomly might cause 
insertional mutagenesis 




Induction of anti-DNA antibodies 
by plasmid DNA 



Administration 




The Gene Gun 



» 



odern way to deliver 
genetic vaccines 



uickly shoots DNA 
at has been coated 
into ultra small gold 
beads 



Penetrates the skin 
with no discomfort 




AIDS and DNA Vaccines 





» 



veral experimental DNA vaccines for HIV/ AIDS have been produced and 
tested in small animals and non-human primates with promising results. 




» 



NA vaccines delivered intramuscularly or by gene gun have been shown to 
induce both neutralizing antibodies and CTL responses against HIV 






